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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel vapor 
processor and an exhaust emission control device 
which do not exert a bad influence upon an air fuel 
ratio set previously, the operation characteristics of 
an internal combustion engine and the components of 
exhaust emission and can also improve fuel economy 
and realize high NOx reduction and purification 
efficiency under discharge temperature conditions. 
SOLUTION: The fuel vapor processor is provided 
with the canister 2 connected to a fuel tank 1, a 
steam blower 6 for supplying steam to the canister 2 
and a reformer 7 for reforming the desorption gas 
purged from the canister 2. The reformer 7 is 
connected to an intake pipe 4 through a purge control 

valve 3. Although the desorption gas includes fuel vapor and steam, it is introduced in the 
reformer 7 for performing steam reforming reaction to obtain reformed gas including 
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hydrogen and carbon monoxide. This reformed gas is sent to the intake pipe 4 for 
v combustion. Fuel vapor is thus utilized effectively. 
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* NOTICES * 

JT^O and* NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The inflow port which introduces the fuel vapor from an internal combustion engine's fuel 
tank, and an adsorption means to adsorb the fuel vapor which flowed, The gas installation port which 
introduces the gas containing the steam for making the fuel vapor with which this adsorption means 
was adsorbed purge, The purged fuel vapor and the canister which has the discharge port which 
discharges the desorption gas containing a steam, A gas supply means for a purge to supply the 
above-mentioned gas for a fuel vapor purge to the above-mentioned canister, The fuel vapor 
processor which carries out steam reforming of the desorption gas from the discharge port of the 
above-mentioned canister, and is characterized by what it has a reforming means to generate the 
reformed gas containing hydrogen and a carbon monoxide, the above-mentioned reformed gas is 
introduced into the above-mentioned internal combustion engine's inlet pipe, and combustion 
processing with this internal combustion engine is presented with. 

[Claim 2] The fuel vapor processor according to claim 1 which the above-mentioned gas supply 
means for a purge is the above-mentioned internal combustion engine's exhaust pipe, and is 
characterized by using the exhaust gas containing a steam discharged by this internal combustion 
engine as the above-mentioned gas for a fuel vapor purge. 

[Claim 3] The fuel vapor processor according to claim 1 or 2 characterized by having at least two or 
more above-mentioned canisters, and carrying out swing operation of fuel vapor adsorption and the 
fuel vapor desorption by this. 

[Claim 4] The exhaust gas purge which is an exhaust gas purge which installs and grows into the 
internal combustion engine which has a catalyst for exhaust gas purification for the fuel vapor 
processor of a publication in any one term of claims 1-3, and is characterized by supplying the 
reformed gas from the reforming means of the above-mentioned fuel vapor processor to the above- 
mentioned catalyst for exhaust gas purification, and using it for reduction processing of nitrogen 
oxides. 

[Claim 5] The inflow port which introduces the fuel vapor from an internal combustion engine's fuel 
tank, and an adsorption means to adsorb the fuel vapor which flowed, A hydrogen enrichment means 
to reform the fuel vapor with which this adsorption means was adsorbed, and to generate hydeogen- 
rich gas, The gas installation port which introduces the gas for making this hydeogen-rich gas purge, 
The canister which has the discharge port which discharges the purged hydeogen-rich gas, The fuel 
vapor processor characterized by what it has a gas supply means for a purge to supply the above- 
mentioned gas for a hydeogen-rich gas purge to the above-mentioned canister, this purged hydeogen- 
rich gas is introduced into an internal combustion engine's exhaust pipe, and purification processing 
of the exhaust gas from this internal combustion engine is presented with. 
[Claim 6] The fuel vapor processor according to claim 5 characterized by having the inorganic 
porosity matter which contains the oxide of silicon and/or aluminum as the above-mentioned fuel 
vapor adsorption means, and having the fuel reforming catalyst and heating device which contain a 
rhodium as the above-mentioned hydrogen enrichment means. 

[Claim 7] The fuel vapor processor according to claim 6 characterized by the above-mentioned 
heating device being a heat exchanger using the exhaust air heat from the above-mentioned internal 
combustion engine. 

[Claim 8] The fuel vapor processor according to claim 6 or 7 characterized by controlling the above- 
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mentioned fuel reforming catalyst at 260-380 degrees C according to the above-mentioned heating 
device. 

[Claim 9] A fuel vapor processor given in any one term of claims 5-8 characterized by establishing a 
means to store the above-mentioned hydeogen-rich gas. 

[Claim 10] A fuel vapor processor given in any one term of claims 5-9 characterized by operating 
mostly the above-mentioned fuel vapor adsorption means and the above-mentioned hydrogen 
enrichment means as coincidence. 

[Claim 11] The exhaust gas purge which is an exhaust gas purge which installs and grows into the 
internal combustion engine which has an NOx purification catalyst for the fuel vapor processor of a 
publication in any one term of claims 5-10, and is characterized by supplying the hydeogen-rich gas 
from the hydrogen enrichment means of the above-mentioned fuel vapor processor to the above- 
mentioned NOx purification catalyst, and using it for reduction processing of nitrogen oxides and/or 
desorption processing of a sulfur compound. 

[Claim 12] The exhaust gas purge according to claim 1 1 characterized by synchronizing supply for 
the above-mentioned NOx purification catalyst of the above-mentioned hydeogen-rich gas with the 
oxygen density fluctuation stage of exhaust gas. 

[Claim 13] The exhaust gas purge according to claim 1 1 or 12 characterized by supplying the above- 
mentioned hydeogen-rich gas to the above-mentioned NOx purification catalyst when the 
temperature of the exhaust gas which circulates the above-mentioned exhaust pipe is 250 degrees C 
or less. 

[Claim 14] The exhaust gas purge according to claim 13 characterized by controlling a fuel 
reforming catalyst at 350-380 degrees C. 

[Claim 15] The exhaust gas purge according to claim 1 1 or 12 characterized by supplying the above- 
mentioned hydeogen-rich gas to the above-mentioned NOx purification catalyst when the 
temperature of the exhaust gas which circulates the above-mentioned exhaust pipe is 500 degrees C 
or more. 

[Claim 16] The exhaust gas purge according to claim 15 characterized by controlling a fuel 
reforming catalyst at 350-500 degrees C. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the equipment which processes the fuel vapor from 
a fuel tank effectively. Further in a detail The reformed gas containing the hydrogen which reformed 
while purging the fuel vapor with which it adsorbed using the steam, and was generated, and a 
carbon monoxide The fuel vapor with which the fuel vapor processor used for combustion with the 
internal combustion engine concerned or purification of exhaust gas and the exhaust gas purge, and 
the list were adsorbed is reformed, and the generated hydeogen-rich gas is purged and it is related 
with the fuel vapor processor and exhaust gas purge which are used for purification of the exhaust 
gas in the internal combustion engine concerned. 
[0002] 

[Description of the Prior Art] The fuel vapor recovery system as conventionally shown in drawing 1 
for the purpose of the emission prevention from fuel tanks, such as a car, to the inside of the 
atmospheric air of the fuel vapor to generate is put in practical use. The fuel vapor (vapor) generated, 
for example in connection with the temperature rise of the fuel inside a fuel tank 1 is made to stick to 
the activated carbon of a canister 2 temporarily through the aeration path 1 1 and the fuel vapor 
inflow port 21, and is stored, and it is made to introduce into an inlet pipe 4 according to the aeration 
path 12 through a control valve 3 in this fuel vapor recovery system, using the inhalation negative 
pressure of the engine inlet pipe 4 so that that quantity to be stored may not exceed the adsorption 
capacity of a canister 2. If the desorption of the fuel vapor from a canister 2 is further explained to a 
detail, the fuel vapor adsorbed and stored by the activated carbon in a canister 2 will be purged 
through the fuel vapor discharge port 22 by the air introduced into the canister 2 interior from the gas 
installation port 23 connected at the pars basilaris ossis occipitalis of a canister 2, and will have the 
amount of installation to an inlet pipe 4 controlled by the purge control valve 3, and will burn in an 
engine combustion chamber. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in such a fuel vapor recovery system, although 
the amount of installation from the aeration path 12 to an inlet pipe 4 is controlled Since this will 
control the gaseous mixture of the fuel vapor which is not measured correctly and air If this gaseous 
mixture is added to a fuel component from the fuel injection valve correctly measured by the 
upstream of an inlet pipe 4, combustion by the set-up air- fuel ratio will become difficult, and 
technical problems, such as having a bad influence on the fall of engine operational characteristics or 
the component of exhaust gas, will occur, moreover, the former is thin while reduction of fuel 
consumption is required that it should correspond to the environmental problem of these days, or 
saving-resources-ization — a mixing ratio ~ it is based on direct injection of the fuel from 
combustion (before or after a mixing ratio 20) to a combustion chamber — overly thin — a mixing 
ratio — if it is going to bum (about 40 to 50 mixing ratio), the above technical problems will arise 
still more notably. 

[0004] On the other hand, with the advance of an internal combustion engine's combustion 
efficiency, the exhaust-gas temperature is falling and the improvement of the purification 
effectiveness of NOx especially in the exhaust-gas temperature of 250 degrees C or less is called for. 
An exhaust gas purge which can maintain high NOx reduction purification effectiveness under such 
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a low emission temperature condition is desired. 

[0p05] The place which this invention is made in view of the technical problem which such a 
conventional technique has, and is made into the purpose is to offer the fuel vapor processor and 
exhaust gas purge which can realize high NOx reduction purification effectiveness under about [ not 
have a bad influence on the air- fuel ratio set up beforehand, and not have a bad influence on an 
internal combustion engine operational characteristics or exhaust gas component ], the improvement 
in fuel consumption, or low emission temperature conditions. 
[0006] 

[Means for Solving the Problem] this invention persons came to complete a header and this 
invention for the above-mentioned purpose being attained performing steam reforming of fuel vapor 
using this steam, or by supplying hydeogen-rich gas to an NOx purification catalyst using the gas for 
a fuel vapor purge, using a steam as a gas for a fuel vapor purge, as a result of repeating examination 
wholeheartedly that the above-mentioned purpose should be attained. 

[0007] Namely, the inflow port where the fuel vapor processor of this invention introduces the fuel 
vapor from an internal combustion engine's fuel tank, The gas installation port which introduces the 
gas containing the steam for making the fuel vapor with which an adsorption means to adsorb the 
fuel vapor which flowed, and this adsorption means were adsorbed purge, The purged fuel vapor and 
the canister which has the discharge port which discharges the desorption gas containing a steam, A 
gas supply means for a purge to supply the above-mentioned gas for a fuel vapor purge to the above- 
mentioned canister, Steam reforming of the desorption gas from the discharge port of the above- 
mentioned canister is carried out, and it has a reforming means to generate the reformed gas 
containing hydrogen and a carbon monoxide, the above-mentioned reformed gas is introduced into 
the above-mentioned internal combustion engine's inlet pipe, and it is characterized by what 
combustion processing with this internal combustion engine is presented with. 
[0008] Moreover, the above-mentioned gas supply means for a purge is the above-mentioned 
internal combustion engine's exhaust pipe, and the suitable gestalt of the fuel vapor processor of this 
invention is characterized by using the exhaust gas containing a steam discharged by this internal 
combustion engine as the above-mentioned gas for a fuel vapor purge. 

[0009] Furthermore, other suitable gestalten of the fuel vapor processor of this invention have at 
least two or more above-mentioned canisters, and are characterized by carrying out swing operation 
of fuel vapor adsorption and the fuel vapor desorption by this. 

[0010] Moreover, the exhaust gas purge of this invention is an exhaust gas purge which installs and 
grows into the internal combustion engine which has a catalyst for exhaust gas purification for the 
fuel vapor processor like ****, and is characterized by supplying the reformed gas from the 
reforming means of the above-mentioned fuel vapor processor to the above-mentioned catalyst for 
exhaust gas purification, and using it for reduction processing of nitrogen oxides. 
[00 11] Furthermore, the inflow port where other fuel vapor processors of this invention introduce the 
fuel vapor from an internal combustion engine's fuel tank, An adsorption means to adsorb the fuel 
vapor which flowed, and a hydrogen enrichment means to reform the fuel vapor with which this 
adsorption means was adsorbed, and to generate hydeogen-rich gas, The gas installation port which 
introduces the gas for making this hydeogen-rich gas purge, The canister which has the discharge 
port which discharges the purged hydeogen-rich gas, It has a gas supply means for a purge to supply 
the above-mentioned gas for a hydeogen-rich gas purge to the above-mentioned canister, this purged 
hydeogen-rich gas is introduced into an internal combustion engine's exhaust pipe, and it is 
characterized by what purification processing of the exhaust gas from this internal combustion 
engine is presented with. 

[0012] Furthermore, the suitable gestalt of other fuel vapor processors of this invention is 
characterized by having the inorganic porosity matter which contains the oxide of silicon and/or 
aluminum as the above-mentioned fuel vapor adsorption means, and having the fuel reforming 
catalyst and heating device which contain a rhodium as the above-mentioned hydrogen enrichment 
means again. 

[0013] Moreover, other suitable gestalten of other fuel vapor processors of this invention are 
characterized by operating mostly the above-mentioned fuel vapor adsorption means and the above- 
mentioned hydrogen enrichment means as coincidence. 
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[0014] Furthermore, other exhaust gas purges of this invention are exhaust gas purges which install 
ar^l grow into the internal combustion engine which has an NOx purification catalyst for the above- 
% mentioned fuel vapor processor, supply the hydeogen-rich gas from the hydrogen enrichment means 
of the above-mentioned fuel vapor processor to the above-mentioned NOx purification catalyst, and 
are characterized by using for reduction processing of nitrogen oxides and/or desorption processing 
of a sulfur compound. 

[001 5] Furthermore, the suitable gestalt of other exhaust gas purges of this invention is characterized 
by synchronizing supply for the above-mentioned NOx purification catalyst of the above-mentioned 
hydeogen-rich gas with the oxygen density fluctuation stage of exhaust gas again. 
[0016] 

[Function] In the fuel vapor processor of this invention which has an above-mentioned configuration, 
the fuel vapor from a fuel tank is once introduced into a canister, and is adsorbed by the adsorption 
material in a canister. The desorption of fuel vapor introduces the gas for a purge containing a steam 
from the gas installation port of a canister, and performs it. Although a steam is used for using also 
for next steam reforming here, displacement efficiency is better than the purge performed by 
introducing reduced pressure and air, and it is a small amount, and there is a merit that desorption 
can be carried out for a short time in such a steam purge. In addition, although supply of a steam can 
be performed by attaching a water reservoir and a steam generator, it is also possible to use the 
exhaust gas discharged by the target internal combustion engine (for example, engine) as it is, since 
new installation of a water tank or a steam generator is not needed according to this, an equipment 
configuration becomes easy and cost can also be reduced. And although fuel vapor and a steam will 
be contained in the gas by which desorption was carried out, in this invention, it does not send into 
an engine inlet pipe directly, but it introduces into a reforming machine, a steam-reforming reaction 
is carried out, the reformed gas which mainly contains hydrogen and a carbon monoxide is 
generated, this reformed gas is sent into an engine inlet pipe, combustion processing is carried out, 
and this desorption gas uses fuel vapor effectively. 

[0017] here, the problem of non-burned hydrocarbon gas mixing in a fall and exhaust gas of an 
engine operation property occurs, and overly thin [ combustion by the setting air- fuel ratio is 
difficult, and ], as mentioned above, when hydrocarbon vapor (fuel vapor) is introduced into an 
engine inlet pipe as it is ~ a mixing ratio — this problem will become remarkable if it is going to 
burn. Furthermore, by prolonged parking, to the case where the fuel vapor in a canister is close to 
saturation, delay transit, etc., when there was much generating of fuel vapor, and a purge was surely 
required, it might return to homogeneity combustion from super-lean combustion, and it had to 
process, and the fuel consumption engine performance might also be affected. 
[0018] On the other hand, in this invention, since the gas in which reforming was carried out to 
hydrogen and a carbon monoxide by steam reforming is used, the above problems are not produced. 
Since an antiknock property is high and super-lean combustion is possible for hydrogen gas or 
carbon monoxide gas, this is because there is a merit of not losing stability in the condition with the 
air of 40-50 superfluous [ the high compression ratio to 14-16 and a mixing ratio ], either. Therefore, 
at hydrocarbon vapor, the purge at the time of the super-lean combustion which was not able to be 
realized also becomes possible by using reformed gas. The fuel vapor component by which the 
canister is adsorbed as other advantages of this invention has many more volatile components of the 
paraffin of carbon numbers C4-C6, and since it can reform by whenever [ low-temperature ] 
compared with the temperature of 350 degrees C or more needed when reforming using a direct 
gasoline since reforming of at least the about 300-350 degrees C which is whenever [ low- 
temperature ] comparatively is fully carried out, there is a merit of being easy to perform reforming 
by engine waste heat. 

[0019] In addition, in this invention, by introducing above-mentioned reformed gas into an engine 
exhaust pipe, and supplying it to the catalyst for exhaust gas purification currently installed, 
purification of nitrogen oxides can be promoted by the ability using as a reducing agent the hydrogen 
and the carbon monoxide which are contained in reformed gas, and the nitrogen oxides especially 
produced at the time of lean combustion and super-lean combustion can be purified effectively. 
[0020] Next, other fuel vapor processors of this invention are explained, this fuel vapor processor — 
if it is, the fuel vapor from a fuel tank is introduced through the gas installation port of a canister, and 
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is adsorbed by the adsorption means in this canister. Before the fuel vapor amount of adsorption of 
this adsorption means reaches saturation, advance a reforming reaction, make hydeogen-rich gas 
(reformed gas with high hydrogen concentration) generate, this hydeogen-rich gas is made to purge 
with the carrier gas containing air, exhaust gas, etc., and it introduces into an internal combustion 
engine's exhaust pipe. Consequently, purification processing of exhaust gas can be presented with 
the above-mentioned hydeogen-rich gas. 

[0021] The exhaust gas purge of this invention is supplied to the NOx purification catalyst in which 
the above-mentioned hydeogen-rich gas was prepared by an internal combustion engine's exhaust 
pipe using the above-mentioned fuel vapor processor. For this reason, reduction processing of 
nitrogen oxides and/or desorption processing of a sulfur compound become easy. 
[0022] Here, as a reforming reaction condition, hydrogen begins to generate with the reaction 
temperature of 260 degrees C or more. When high NOx purification effectiveness is especially 
searched for on the conditions (250 degrees C or less) that exhaust gas temperature is comparatively 
low, it is effective to control the above-mentioned reforming reaction condition in a 350-380-degree 
C temperature region. That is, when this invention persons made rhodium (Rh) / alumina system 
catalyst act in this temperature region, they found out that high NOx purification effectiveness could 
be attained on low emission temperature conditions 250 degrees C or less by being able to control 
the byproduction of CO with high hydrogen yield, and supplying hydeogen-rich gas with few such 
CO contents to an NOx purification catalyst. Although this reason is not clear, at a present stage, in 
exhaust-gas-temperature conditions 250 degrees C or less, CO sticks to an NOx purification catalyst 
and can be guessed that the purification reaction is checked. 

[0023] Moreover, during exhaust air, as for an NOx purification catalyst, a minute amount will also 
receive poisoning, if a sulfur content is contained, and the catalyst engine performance falls 
gradually. In order to recover this lowered catalyst engine performance, it is necessary to desorb the 
sulfur content (sulfur compound) which stuck to the catalyst front face in a high temperature service. 
It was required to make into at least 650 degrees C conventionally the exhaust gas which circulates 
to an NOx purification catalyst as this desorption temperature. In the exhaust gas purge of this 
invention, the above-mentioned sulfur desorption becomes possible also in a 500-600-degree C 
temperature region by making hydrogen live together by comparatively high concentration in this 
exhaust gas. That is, in conditions 500 degrees C or more, exhaust gas temperature can supply 
hydeogen-rich gas to an NOx purification catalyst, and can maintain the engine performance of an 
NOx purification catalyst from this for a long period of time. It becomes possible from a system 
other than an exhaust air system (exhaust pipe) to supply the hydeogen-rich gas of the by the way 
comparatively high hydrogen concentration (several % order) which is the need to an NOx 
purification catalyst inlet port, and, specifically, it becomes possible to cancel 100 degrees C or more 
of sulphuric poisoning also on low exhaust-gas-temperature conditions compared with the former. 
[0024] Furthermore, since reforming of the fuel vapor component held at the adsorption material 
(adsorption means) with which a fuel vapor processor is equipped may be efficiently carried out to 
hydrogen on temperature conditions 300 degrees C or more, it has the merit that the rate of a purge is 
high and the always high adsorption capacity force can be maintained to fuel vapor. 
[0025] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. Drawing 2 is the 
sectional view showing an example of the fuel vapor processor of this invention. As shown in this 
drawing, this fuel vapor processor is equipped with the reforming machine 7 which carries out steam 
reforming of the gas purged from the canister 2 to the canister 2 connected to the engine fuel tank 1, 
and the steam blower 6 which is an example of a gas supply means for a purge to supply the gas for a 
purge which contains a steam in a canister 2, and the reforming machine 7 is connected to the engine 
inlet pipe 4 through the purge control valve 3. 

[0026] Here, as a canister 2, if the adsorption maintenance of the fuel vapor can be carried out, it is 
enough, and various containers can be used, and activated carbon etc. can be used as adsorption 
material of fuel vapor in this case. Moreover, especially a gas supply means for a purge to supply the 
gas for a purge which consists of a steam or contains a steam is not limited, and it can be illustrated 
that the thing of the combination and others of a steam blower, a water tank, and a heater illustrated. 
In addition, as mentioned above, engine exhaust gas can be used as a gas for a purge, and an exhaust 
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pipe functions as a gas supply means for a purge in this case. If the steam-reforming reaction 
mentioned later can be performed as a reforming machine 7, it is enough and various kinds of 
reaction containers can be used. 

[0027] Next, other fuel vapor processors of this invention are explained to a detail. This fuel vapor 
processor has the almost same configuration as an above-mentioned fuel vapor processor except 
having the function which reforms fuel vapor in a canister. Drawing 1 1 is the sectional view showing 
an example of this fuel vapor processor. As shown in this drawing, this fuel vapor processor The 
canister 2 connected to the engine fuel tank 1 and a canister 2 are equipped with the steam blower 6 
which is an example of a gas supply means for a purge to supply carrier gas (gas for a purge). A 
canister 2 so that the hydeogen-rich gas which was connected with a fuel tank 1 and Blois 6 through 
the fuel vapor installation port 21, and was purged so that fuel vapor and the gas for a purge could be 
introduced can be supplied to the upstream of the NOx purification catalyst 32 It connects with the 
exhaust pipe 5 through the hydeogen-rich gas discharge port 25, the method bulb 51 of three, and the 
injector 61 . In addition, the fiiel vapor installation port 21 is functioning also as a gas installation 
port for a purge. Moreover, two canisters 2 with which the above-mentioned fuel vapor processor is 
equipped are installed in adsorption and the reforming machine 70, and this adsorption and 
reforming machine 70 are connected with the heat exchanger 71 which is an example of the heating 
device prepared in the exhaust pipe 5. 

[0028] Here, the canister 2 is equipped with the fuel reforming catalyst (it abbreviates to a 
"reforming catalyst" hereafter) which is an example of the fuel vapor adsorption material (it 
abbreviates to "adsorption material" hereafter) which is an example of a fuel vapor adsorption 
means, and a hydrogen enrichment means. In other words, the catalyst which unites the conventional 
canister with a reforming reaction micro reactor and a functional target, for example, can promote 
heat-resistant high adsorption material and a reforming reaction is incorporated, and it changes. In 
addition, since the fuel vapor processor shown in drawing 1 1 prepares these two canisters and 
changes, it can operate adsorption and reforming of fuel vapor mostly at a coincidence term. 
However, it is not necessary to make it always function on coincidence mostly, and only the above- 
mentioned fuel vapor adsorption means may be functioning at the time of the engine shutdowns at 
the time of parking etc. 

[0029] Typically, the high surface area silica which has the crystalline aluminosilicate which can use 
the inorganic porosity matter containing the oxide of silicon and/or aluminum as the above- 
mentioned adsorption material, for example, is generally called a zeolite, and a meso hole can use 
the MFI mold zeolite whose silica / alumina mole ratio are about 85. At this time, the volatile 
hydrocarbon in a fuel can be made to adsorb by high saturated adsorption, and the thermal resistance 
of about at least 600 degrees C can be secured. Moreover, the reforming catalysts (Rh/alumina 
catalyst) later mentioned to the above-mentioned inorganic porosity matter (MFI mold zeolite etc.) 
are also incorporable. It is effective to use the bilayer catalyst which specifically coated with the 
mixture of a MFI zeolite and a silica binder to the nature honeycomb of cordierite which has the 
number of eels of 600 per 1 square inch, subsequently coated with Rh/alumina catalyst, and was 
acquired, or this zeolite as a catalyst of 2 stage type which arranges the preceding paragraph, and 
Rh/alumina catalyst in the latter part. In addition, these adsorption material can also use activated 
carbon etc. together. 

[0030] As the above-mentioned reforming catalyst, the catalyst which contains a rhodium (Rh) as an 
active ingredient is desirable, for example, can illustrate Rh/alumina catalyst, Rh/silica, Rh/zirconia, 
Rh / ** RIA, etc. Moreover, it is desirable to control this reforming catalyst by the heating device 
from the field using hydeogen-rich gas at 260-380 degrees C efficiently to purification of NOx. The 
method of being able to apply a heat exchanger 71, an electric heater, etc. using the exhaust air heat 
from an internal combustion engine as a heating device, for example, and using an exhaust-gas 
temperature from the field of energy saving is desirable. Furthermore, although the obtained 
hydeogen-rich gas may be supplied to an exhaust pipe 5 or an NOx purification catalyst inlet port as 
it is, in order that only a complement may pour in hydrogen at a suitable stage according to exhaust 
air conditions, it is also effective [ hydeogen-rich gas ] to install, storage means (a tank, a hydrogen 
storing metal alloy, etc. which save up hydeogen-rich gas). In addition, when supply of hydrogen is 
still more nearly required, a fuel can also be directly supplied to adsorption and the reforming 
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machine 70. Furthermore, as a gas supply means for a purge, although a gas injection system like 
Bk)is 6 (steam blower etc.) is typically employable, it is not limited to especially this but the 
combination of a water tank and a heater etc. can be used again. Moreover, as a gas which makes 
hydeogen-rich gas purge, although the exhaust air from an internal combustion engine can be used 
typically, especially limitation is not carried out to this. 

[0031] Here, an above-mentioned fuel vapor processor is employable as an exhaust gas purge by 
adopting the configuration which supplies the above-mentioned hydeogen-rich gas to the NOx 
purification catalyst currently installed by internal combustion engines (engine etc.). That is, the 
exhaust gas purge of this invention supplies the hydeogen-rich gas from the hydrogen enrichment 
means of the above-mentioned fuel vapor processor to the above-mentioned NOx purification 
catalyst. Since reduction processing of nitrogen oxides and/or desorption processing of a sulfur 
compound are promoted by supply of this hydeogen-rich gas, by it, the exhaust gas from an internal 
combustion engine is purified efficiently. 

[0032] As for this exhaust gas purge, it is desirable to synchronize supply for the above-mentioned 
NOx purification catalyst of the above-mentioned hydeogen-rich gas with the oxygen density 
fluctuation stage of exhaust gas. The hydeogen-rich gas of an initial complement can be supplied 
with a sufficient precision to an NOx purification catalyst in the time amount restricted at this time, 
and NOx can be purified more efficiently. For example, in the exhaust gas purge installed in the 
automobile, the injector 61 with which an engine air-fuel ratio (A/F) can inject and supply the above- 
mentioned hydeogen-rich gas at an NOx purification catalyst inlet port at the time of the fluctuation 
to rich conditions or SUTOIKI conditions from the Lean conditions can be installed. As for this 
injector 61, excelling in a response is desirable. 

[0033] Moreover, when the temperature of the exhaust gas which circulates the above-mentioned 
exhaust pipe is 250 degrees C or less, it is desirable, and it is efficient to supply the above-mentioned 
hydeogen-rich gas to the above-mentioned NOx purification catalyst, and it can purify NOx in low 
emission temperature conditions. At this time, it is desirable to control a reforming catalyst at 350- 
380 degrees C, and it can control the byproduction of CO. Moreover, as for supply of hydeogen-rich 
gas, it is desirable for an oxygen density to carry out on low SUTOIKI conditions or rich conditions. 
Furthermore, when the temperature of the exhaust gas which circulates the above-mentioned exhaust 
pipe is 500 degrees C or more, since it becomes it is desirable and possible [, maintaining the engine 
performance of an NOx purification catalyst as a result for a long period of time ] to supply the 
above-mentioned hydeogen-rich gas to the above-mentioned NOx purification catalyst, it is 
effective. At this time, it is desirable to control a reforming catalyst at 350-500 degrees C, and, 
thereby, it can realize high hydrogen yield. 
[0034] 

[Example] Hereafter, with reference to a drawing, some example explains this invention to a detail 
further. 

[0035] (Example 1) Drawing 3 is the sectional view showing one example of the fuel vapor 
processor of this invention, and the equipment of this example is equipped with a water tank 8 and 
the steam generator (heater) 9 as a gas supply means for a purge, as illustrated. First, the connection 
condition between the configuration members in drawing 3 is explained. The canister 2 is equipped 
with the steam installation port 24 which introduces the steam which makes the fuel vapor with 
which the inflow port 21 linked to the path 1 1 which introduces the fuel vapor from a fliel tank 1 into 
a container, and the activated carbon as an adsorption means which adsorbs the fuel vapor which 
flowed were adsorbed purge, and the discharge port 22 which discharges the desorption gas purged 
inside the container. Blois 6 is established in the steam installation port 24 of a canister, and the 
steam generated by the steam generator 9 can be sent now into it from the introductory port 24. 
moreover , in order to secure reforming temperature , after be install on an engine exhaust pipe 5 , 
carry out steam reforming of the fuel vapor gas ( desorption gas ) containing the steam which flow 
through a path 14 from the discharge port 22 of a canister and make the reformed gas of hydrogen 
and carbon monoxide Rich generate , a reforming machine 7 be connect so that it may introduce into 
an engine inlet pipe 4 through a path 1 5 . 

[0036] Here, as a catalyst which can be used for the reforming machine 7, nickel (nickel), cobalt 
(Co), a rhodium (Rh), etc. can be mentioned. Since the range of 300-500 degrees C is the most 
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efficient as reforming temperature of the more volatile component of the paraffin accumulated in the 
caaister 2, as for the installation location of the reforming machine 7, it is desirable that it is decided 
that it will be the location which serves as this temperature requirement on an exhaust pipe 5. In 
addition, in this example, in the exhaust pipe 5, coiled form inner core 7a is installed, and it is 
formed, and fills up with the above-mentioned reforming catalyst of a pellet type in this inner core 7a 
so that the reforming machine 7 can fully secure the heat for making a reforming reaction start. 
[0037] The steam-reforming reaction in this reforming machine 7 is the following ** type or ** type 
HC+H2 0->H2+CO. - It is **HC+H2 0->H2+CH4+CO. - It is expressed with ** (HC in a 
formula shows hydrocarbons). Furthermore, the purge control valve 3 is installed in the path 15, and, 
thereby, the control of negative pressure and the control of the amount of purges which are generated 
at an engine inhalation process are performed. 

[0038] It explains based on the flow chart which showed the operation of the fuel vapor processor 
equipped with such a configuration to drawing 4 . First, although it is the phenomenon which fuel 
vapor generates, this is generated at the case where the temperature of the fuel tank 1 interior mainly 
rises, or the time of oil supply. The fuel vapor generated in the fuel tank 1 is introduced into a 
canister 2 through a path 11, and is adsorbed by activated carbon. It is at the oil supply and parking 
time, and when the engine is suspended, only this phenomenon happens. 

[0039] Next, it explains per [ which processes the fuel vapor with which the engine was put into 
operation and the canister was adsorbed ] approach. First, it is although the condition of an ignition 
Ig switch is read (the steam generator 9 will be promptly started if step 1 (it abbreviates to "SI" etc. 
hereafter) and an engine start (S2) (ignition Ig switch ON) (S3).). Next, the monitor of the 
temperature of the reforming machine 7 is carried out, and the temperature of a reforming machine 
judges whether it is 300 degrees C or more (S4). At this example, the propriety of steam reforming is 
judged by whether the temperature of the reforming machine 7 is 300 degrees C or more. Moreover, 
if the temperature of a reforming machine becomes 300 degrees C or more, it will be confirmed 
whether steams enough by the steam generator 9 for a purge can be generated (S5). 
[0040] If steams enough by the steam generator 9 come to be generated, a steam will be sent into a 
canister 2 from the steam installation port 24 using Blois 6 (S6). The fuel vapor with which the 
adsorption material inside a canister was adsorbed starts desorption by this, and the obtained 
desorption gas is sent into the reforming machine 7 through a path 14 from the gas discharge port 22. 
A reformed gas component contains H2 by the mole ratio, and although change is looked at by the 
reformed gas component which comes out from the reforming machine 7 at an excess term, when 
stabilized, it comes to contain CO at about 30% of a rate about 70%. In addition, when methane is 
contained at the reforming reaction, H2 and CO mole ratio will change according to it. The generated 
reformed gas is sent into the engine inlet pipe 4 through a purge control valve 3, burns and is emitted 
into atmospheric air from an exhaust pipe 5. 

[0041] Although the concentration of the fuel vapor in a path 14 will fall and carry out when the fuel 
vapor with which the adsorption material inside a canister was adsorbed by continuation of a purge 
decreases (S7), it judges that the purge of a canister 2 was completed in this case, and installation of 
a steam is suspended (S8). Moreover, even after the purge of a canister 2 is completed, it is desirable 
to add control which sets up a certain fixed time interval, starts the steam generator 9, sends a steam 
into a canister 2, and checks the amount of adsorption of the fuel vapor in a canister. What is 
necessary is to repeat the above-mentioned actuation and just to perform it, when it is judged that the 
amount of adsorption was increasing. 

[0042] In addition, it will be sent into the reforming machine 7 with purge gas, without adsorbing a 
canister 2, when there is much vapor generated during transit. In this case, it is desirable to control to 
increase the amount of installation of a steam according to the yield of vapor etc. Moreover, a bypass 
may be made so that a steam can be introduced without going via a canister 2 if needed, and you 
may also send into the reforming machine 7. Although you may make it supply water to a water tank 
8 suitably, since it is maintenance free, the approach incorporating the mechanism in which a steam 
is made to condense and are collected from exhaust gas can be considered, and also the approach 
incorporating a mechanism with which storm sewage etc. is supplied to a water tank if needed is 
considered. 

[0043] As mentioned above, with hydrocarbon vapor, although the purge at the time of super-lean 
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combustion was impossible, if it is made the reformed gas which uses H2 and CO as a principal 
cqpiponent by reforming like this example, it can purge also at the time of super-lean combustion. 
Since H2 and especially CO are excellent in the antiknock property, super-lean combustion is 
possible and there is a merit of not losing stability in the condition with the air of 40-50 superfluous 
[ the high compression ratio to 14-16 and a mixing ratio ], either, Since the stratification combustion 
in the homogeneity combustion which needs torque, lean burn, and a direct-injection engine can also 
be purged, A purge becomes possible in the operation situation of any engines, and also in order to 
purge, there is a merit that control of fuel consumption [ besides the merit as for which the need 
becomes that there is nothing ] which is returned to homogeneity combustion improves. 
[0044] Moreover, it will be useful also to reduction of the nitrogen oxides (NOx) which have been 
[ in / in addition to being emitted to atmospheric air that H2 and CO tend to burn although it may 
have been emitted to atmospheric air as it is without HCs (hydrocarbons') burning, when purging 
fuel vapor directly being lost / super-lean combustion ] technical problems. If the configuration 
which will supply the reformed gas obtained as mentioned above to the catalyst for exhaust gas 
purification currently installed in the engine if it puts in another way is adopted, the fuel vapor 
processor of this example will function suitably also as an exhaust gas purge, especially an NOx 
purge of super-[ rarefaction - ] lean combustion exhaust gas. 

[0045] (Example 2) Other examples of the fuel vapor processor of this invention are shown in 
drawing 5 . The equipment of this example shows the example which processes fuel vapor using the 
steam contained in the exhaust gas discharged by the internal combustion engine. Although the 
specification of a canister 2, the reforming machine 7, and a purge control valve 3 is the same as that 
of the case of an example 1, the path 16 is connected so that a part of engine exhaust gas can be 
introduced into the steam installation port 24. It is desirable to use the gas of the lower stream of a 
river of the catalyst 3 1 for exhaust gas purification defecated as an exhaust gas to the condition 
which can be emitted as much as possible to atmospheric air. 

[0046] It explains based on the flow chart which showed the operation of the fuel vapor processor 
equipped with such a configuration to drawing 6 . First, although it is the phenomenon which the 
engine has stopped and fuel vapor generates, this is the same as that of an example 1 . Next, how to 
process the fuel vapor with which the engine was put into operation and the canister was adsorbed is 
explained. After an engine starts (SI 1, SI 2) (ignition Ig switch ON), the monitor of the temperature 
of the reforming machine 7 is carried out, and the temperature of a reforming machine judges 
whether it is 300 degrees C or more (S13). If the temperature of a reforming machine becomes 300 
degrees C or more, a part of exhaust gas will be sent into the steam installation port 24 of a canister 
through a path 16 (SI 4). 

[0047] The fuel vapor with which the adsorption material inside a canister was adsorbed starts 
desorption, and is sent into the reforming machine 7 through a path 14 from the gas discharge port 
22. Although change is looked at in an excess term by the gas constituents (component of desorption 
gas) which come out from a reforming machine, the gas constituents which will come out from a 
reforming machine if stabilized are the mole ratios of H2, CO, and C02, and serve as about 50%, 
about 25%, and about 25% of ratio. Although it introduced the independent steam in the example 1, 
a mole ratio differs from an example 1, because C02 contained in exhaust gas in the example 2 is 
also introduced into coincidence. Moreover, when methane is contained at the reforming reaction, it 
is the same as an example 1 that H2 and CO mole ratio change according to it. Since the ratio of H2 
and CO which participates in combustion becomes less than an example 1, when affecting engine 
stability and flammability, it can amend by changing the injection quantity of the liquid fuel blown 
with an injector with an example 1 . Through a purge control valve 3, reformed gas is sent into the 
engine inlet pipe 4, burns it, and is made to emit to atmospheric air from an exhaust pipe 5. 
[0048] Although the concentration of the fuel vapor of a path will fall and carry out when the fuel 
vapor with which the adsorption material inside a canister was adsorbed by continuation of a purge 
decreases (SI 5), it judges that the canister purge was completed in this case, and installation of 
exhaust gas is suspended (SI 6). Moreover, even after the purge of a canister is completed, it is 
desirable to add control so that may set up a certain fixed time interval, a steam generator may be 
started, a steam may be sent into a canister and the amount of adsorption of the fuel vapor in a 
canister may be checked. When it is judged that the amount of adsorption was increasing, the above- 
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mentioned actuation is repeated and is performed. 

[0049] In this example, although C02 will be contained in purge gas (desorption gas), it is 
uninfluential to an antiknock property, and since super-lean combustion is possible, the merit of not 
losing stability in the condition with the air of 40-50 superfluous [ the high compression ratio to 14- 
16 and a mixing ratio ], either is similarly obtained like an example 1. Therefore, since the 
stratification combustion in the homogeneity combustion which needs torque like an example 1, lean 
burn, and a direct- injection engine can also be purged, a purge becomes possible in the control 
situation of any engines, and also in order to purge, there is a merit that control which is returned to 
homogeneity combustion is unnecessary, and there is a merit that fuel consumption also improves. 
Moreover, in this example, since exhaust gas is used as a source of supply of a steam, loading of the 
water tank used in the example 1 and a steam generator also has a merit of being less necessary. 
[0050] (Example 3) Drawing 7 and drawing 9 are the sectional views showing the example of further 
others of the fUel vapor processor of this invention. This example has two canister 2A and canister 
2Bs, carries out swing operation of fuel vapor adsorption and the fuel vapor desorption, and shows 
the example which can process adsorption and desorption to coincidence. 

[0051] First, explanation of the connection condition between configuration members equips two 
canister 2A and 2Bs with the steam installation ports 24A and 24B which introduce the steam which 
makes the fuel vapor with which the inflow ports 21 A and 2 IB linked to the paths 17, 18, and 19 
which introduce the fuel vapor from a fuel tank 1 into a container, respectively, and the activated 
carbon as an adsorption means which adsorbs the fuel vapor which flowed were adsorbed purge in 
drawing 7 . The path 16 is connected so that a part of exhaust gas can be introduced into these 
installation port. Moreover, in this example, in order to carry out swing operation (distribution 
operation) of adsorption and the desorption, the cross four-way-type bulbs 41 and 42 are formed, 
respectively, and each is changed, and fuel vapor is made to adsorb or it has composition to which 
desorption of the fuel vapor can be carried out just before the inflow ports 21A and 21B and the 
steam installation ports 24A and 24B. 

[0052] It explains based on the flow chart which showed the operation of the fuel vapor processor 
equipped with such a configuration to drawing 8 . First, although it is the phenomenon which the 
engine has stopped and fuel vapor generates, this is the same as that of examples 1 and 2. However, 
since it uses making two canister 2 A and 2Bs swing in the example 3, it explains from the case 
where it is set so that fuel vapor may be made to stick to canister 2A through the cross four-way-type 
bulb 41 as shown in drawing 7 here. 

[0053] How to process the fuel vapor with which the engine was put into operation and the canister 
was adsorbed hereafter is explained. After an engine starts (S21, S22) (ignition Ig switch ON), two 
cross four-way-type bulbs 41 and 42 are changed (S23). This actuation is for carrying out desorption 
of the fuel vapor with which it adsorbed at the time of an engine shutdown promptly. If a cross four- 
way-type bulb is changed, gas will come to flow, as shown in drawing 9 . Next, the monitor of the 
temperature of the reforming machine 7 is carried out, and the temperature of a reforming machine 
judges whether it is 300 degrees C or more (S24). If the temperature of a reforming machine 
becomes 300 degrees C or more, a part of exhaust gas will be sent into introductory port 24of 
canister 2A A (S25). The fuel vapor with which the adsorption material inside canister 2A was 
adsorbed starts desorption, and sends it into the reforming machine 7 through paths 18 and 14 from 
gas discharge port 21 A. The component ratio of the reformed gas which came out of the reforming 
machine is the same as that of an example 2. Like an example 2, reformed gas is sent into the engine 
inlet pipe 4, burns it through a purge control valve 3, and is made to emit to atmospheric air from an 
exhaust pipe 5. The fuel vapor generated in the state of engine-on is adsorbed by canister 2B through 
a cross four-way-type bulb. 

[0054] Although the concentration of the fuel vapor of a path will fall and carry out when the fuel 
vapor with which the adsorption material inside canister 2A was adsorbed by continuation of a purge 
decreases (S26), it judges that the purge of canister 2 A was completed in this case, and it ends and a 
flow chart once returns to a start here. If Ig switch is ON, two cross four- way-type bulbs will change 
promptly. If a cross four-way-type bulb changes, as shown in drawing 7 , the fuel vapor generated 
from a fuel tank 1 will come to be adsorbed by canister 2A instead of canister 2B. On the other hand, 
the exhaust gas containing a steam comes to be introduced into canister 2B. Although canister 2B is 
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adsorbed in the fuel vapor generated until now, desorption of the fuel vapor comes to be gradually 
carried out by exhaust gas installation. When the fuel vapor with which the adsorption material 
inside canister B was adsorbed by continuation of a purge decreases, the concentration of the fuel 
vapor of a path 14 will fall, but it judges that the purge of canister 2B was completed in this case, 
and two cross four-way-type bulbs are changed, and as shown in drawing 9 , it returns to the original 
condition. Since a separate canister can perform adsorption and desorption if it carries out making 
this actuation repeat and swing, it is effective when there are many especially yields of fuel vapor. 
[0055] (Example 4) Drawing 1 1 is the sectional view showing the example of other fuel vapor 
processors of this invention. In the fuel vapor processor of this example, it has two canisters, and 
these canisters carry out swing operation of fuel vapor adsorption and the fuel vapor reforming, and 
can process adsorption and reforming to coincidence. Although the hydrocarbon component of 
which the adsorption material (adsorption means) with which a canister 2 is equipped is adsorbed 
generates hydeogen-rich gas at the reforming temperature of 260 degrees C or more according to a 
reforming catalyst (hydrogen enrichment means), it can control the byproduction of CO specifically 
in 350-380 degrees C as mentioned above. In addition, if the byproduction of CO is not taken into 
consideration, high hydrogen yield is obtained in the range to hotter 500 degrees C. Therefore, it is 
good for the above-mentioned hydrogen enrichment means to control so that 260-380 degrees C 
turns into 350-380 degrees C more preferably. Moreover, the reforming reaction in this hydrogen 
enrichment means is the following ** type or ** type HC+02 ->H2+CO+C02. - It is **HC+02 - 
>H2+HC+CO+C02. - It is expressed with ** (HC in a formula shows hydrocarbons). 
[0056] An operation of the fuel vapor processor equipped with such a configuration is explained 
hereafter. First, fuel vapor occurs in a fuel tank 1 as mentioned above, this fuel vapor is introduced 
into the canister 2 in a fuel vapor processor through a path 11, and the adsorption material which it 
has in a canister 2 is adsorbed. It is at the oil supply and parking time, and when the engine is 
suspended, only this phenomenon happens. 

[0057] Next, it explains per [ which processes the fuel vapor with which it adsorbed ] approach. 
With the fuel vapor processor of this example, an engine starts and the propriety of a reforming 
reaction (formula ** or formula **) can be judged by whether the temperature of the hydrogen 
enrichment means with which a canister 2 is equipped is 350 degrees C or more. At this time, a 
heating device can be used so that the temperature of a hydrogen enrichment means may become 350 
degrees C or more from engine starting initiation in specific time amount. For example, the 
adsorption and the reforming machine 70 with which the waste heat from a heat exchanger 71 is 
collected, and the canister 2 is installed can be heated. If the above-mentioned hydrogen enrichment 
means is 350 degrees C or more, delivery and the generated hydeogen-rich gas will be purged for 
carrier gas to a canister 2 by Blois 6. The purged hydeogen-rich gas is supplied near the inlet port of 
the NOx purification catalyst under exhaust air from an injector 61 through a direct or hydeogen-rich 
gas storage tank if needed. In addition, as carrier gas (gas for a purge), although you may also send 
in air, the steam which lives together if exhaust gas is used can also be used for a reaction, and is 
advantageous from the point of H2 yield and a catalyst life. 

[0058] Moreover, it is desirable to control reforming reaction temperature according to NOx 
purification catalyst inlet temperature conditions. When NOx purification catalyst inlet temperature 
(exhaust gas temperature which circulates an exhaust pipe 5) is 250 degrees C or less, specifically, it 
is good to control more preferably 260-380 degrees C of temperature of a reforming catalyst 
(reforming reaction temperature) at 350-380 degrees C from the field of NOx purification 
effectiveness. Feedback control of the injector 61 can be carried out so that hydeogen-rich gas may 
be supplied in spike according to A/F of exhaust air at this time. On the other hand, when NOx 
purification catalyst inlet temperature is 500 degrees C or more, the field of poisoning discharge of 
the sulfur which stuck to the NOx purification catalyst to a reforming catalyst is good to control at 
350-500 degrees C. 

[0059] Furthermore, since two canisters 2 which included HC adsorption material (fuel vapor 
adsorption means) and Rh system catalyst (hydrogen enrichment means) in adsorption and the 
reforming machine 70 were formed, while one canister is performing the reforming reaction, the 
canister of another side can perform adsorption treatment. For this reason, although the so-called 
breakthrough will happen if it reaches during adsorption treatment at saturated adsorption, this can 
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be detected beforehand, a bulb 51 can be switched and it can operate continuously by making it 
reforming reaction mode. 

[0060] As mentioned above, with hydrocarbon vapor, although the purge at the time of super-lean 
combustion was impossible Like this example, by using for NOx purification of hydeogen-rich gas, 
as it had become a problem with the conventional canister technique In order to purge after carrying 
out the reforming reaction of the adsorption HC besides the merit that the need for the control 
returned to homogeneity combustion is lost etc., in order to purge, High purge effectiveness is 
realizable, the canister engine performance improves sharply and the miniaturization by unification 
of a canister and a reforming machine can be realized further. Moreover, especially, high NOx 
reduction effectiveness can be attained on reduction of the nitrogen oxides (NOx) which have been 
technical problems with Lean exhaust air, and the difficult low exhaust-gas-temperature conditions 
250 degrees C or less, and the activation processing to degradation of an NOx purification catalyst 
with the passage of time also becomes easy with the conventional technique, and it is useful also to 
the improvement in fuel consumption. While the fuel vapor processor of this example can realize a 
high performance canister by adopting the configuration which supplies above-mentioned hydeogen- 
rich gas to the catalyst for exhaust gas purification currently installed by the internal combustion 
engine if it puts in another way, it may function suitably as an exhaust gas purge, especially an NOx 
purge of the Lean combustion exhaust gas. 

[0061] In addition, when it flows to the direction and reverse to which the gas to pass flows for each 
path of the equipment of each examples 1-4 mentioned above and a failure occurs, it is possible to 
also make a check valve etc. intervene suitably in the middle of a path. Moreover, in the reformed 
gas to reforming and an engine inlet pipe, or installation of hydeogen-rich gas, when the flow control 
of each component is required, it is possible to also make a flow control valve intervene. 
[0062] As mentioned above, although some suitable example explained this invention to the detail, 
this invention is not limited to these examples and various deformation is possible for it within the 
limits of the summary of this invention. For example, as shown in drawing 10 , another side is 
connected to an inlet pipe for one side for the catalyst upstream of an exhaust pipe through the 
method bulb 5 1 of three in the middle of the path which connects the engine inlet pipe 4 to a 
reforming machine. In a lean bum engine and a direct-injection engine in recent years, although the 
NOx occlusion catalyst is used, it becomes possible by sending the reformed gas of hydrogen and 
carbon monoxide Rich into the NOx occlusion catalyst upstream to use also for catalyst engine- 
performance recovery of the NOx occlusion catalyst by reduction of NOx if needed. If reformed gas 
is distributed to the both sides of the engine inlet pipe 4 and an exhaust pipe 5 using the method bulb 
51 of three, while being able to improve fuel consumption, the decontamination capacity of exhaust 
gas can be improved. Moreover, it is also possible to form an injector 61 in an internal combustion 
engine's (engine) upstream, and to use for this internal combustion engine's combustion in the fuel 
vapor processor shown in drawing 1 1 . Furthermore, the gas installation port for a purge can also be 
installed separately from the fuel vapor installation port 21. Furthermore, three or more canisters 2 
may be formed and can carry out swing operation of these again. 
[0063] 

[Effect of the Invention] As explained above, according to this invention, steam reforming of fuel 
vapor is performed using this steam, using a steam as a gas for a fuel vapor purge, Or it writes using 
the gas for a fuel vapor purge and supplying hydeogen-rich gas to an NOx purification catalyst. The 
fuel vapor processor and exhaust gas purge which can realize high NOx reduction purification 
effectiveness under about [ not having a bad influence on the air-fuel ratio set up beforehand, and not 
having a bad influence on an internal combustion engine's operational characteristics or exhaust gas 
component ], the improvement in fuel consumption, or low emission temperature conditions can be 
offered. That is, by purging efficiently the fuel vapor with which the canister was adsorbed with a 
steam, and using the desorption gas containing a steam as the reformed gas which contains hydrogen 
and a carbon monoxide by steam reforming, by the former, it becomes possible to also perform 
combustion processing of the impossible hydrocarbon vapor at the time of super-lean combustion, 
and it becomes possible to build the fuel vapor processor which has the rebound phenomenon neither 
in fuel consumption nor the exhaust air engine performance. Moreover, by unifying a fuel vapor 
adsorption means and a hydrogen enrichment means, making into hydeogen-rich gas the fuel vapor 
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with which it adsorbed by the reforming reaction, and purging this hydeogen-rich gas efficiently, 
efficient NOx purification is realized and it becomes possible to build the fuel vapor processor which 
has the rebound phenomenon neither in fuel consumption nor the exhaust air engine performance. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing an example of the conventional fuel vapor recovery 
system. 

[Drawing 2] It is the sectional view showing an example of the fuel vapor processor of this 
invention. 

[Drawing 3] It is the sectional view showing one example of the fuel vapor processor of this 
invention. 

[Drawing 4] It is the flow chart which shows the example of control of the fuel vapor processor 
shown in drawing 3 . 

[Drawing 5] It is the sectional view showing other examples of the fuel vapor processor of this 
invention. 

[Drawing 6] It is the flow chart which shows the example of control of the fuel vapor processor 
shown in drawing 5 . 

[Drawing 7] It is the sectional view showing the example of further others of the fuel vapor 
processor of this invention. 

[Drawing 8] It is the flow chart which shows the example of control of the fuel vapor processor 
shown in drawing 7 and drawing 9 . 

[Drawing 9] It is the sectional view showing other conditions of the fuel vapor processor shown in 
drawing 7 . 

[Drawing 10] It is the sectional view showing the modification of the fuel vapor processor of this 
invention. 

[Drawing 11] It is the sectional view showing one example of other fuel vapor processors of this 
invention. 

[Description of Notations] 

1 Fuel Tank 

2 Canister 

2A Canister 2A 
2B Canister 2B 

3 Purge Control Valve 

4 Inlet Pipe 

5 Exhaust Pipe 

6 Blois 

7 Reforming Machine 

8 Water Tank 

9 Steam Generator (Heater) 
11-20 Path 

21 Fuel Vapor Installation Port 

22 Fuel Vapor Discharge Port 

23 Steam Installation Port 

24 Steam Installation Port 

25 Hydeogen-rich Gas Discharge Port 

3 1 Catalyst for Exhaust Gas Purification 
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32 NOx Purification Catalyst 

41 Cross Four- Way-Type Bulb 

42 Cross Four- Way-Type Bulb 
51 Method Bulb of Three 

61 Injector 

70 Adsorption and Reforming Machine 

71 Heat Exchanger 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1 




[Drawing 2] 




[Drawing 3] 

2 




[Drawing 4] 
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[Drawing 5] 




[Drawing 6] 
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[Drawing 71 
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[Drawing 9 ] 
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6 xr± 7 Gtt® Jftf^ftttWft. 
[i***9] ±E**y if^SrWiK-rs^aSrK 
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Bo 
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[I»*«12] -tB**!> s^Jtf^ro-tENOxiM; 
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fKo 
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[1***14] ^ift&fC«j&£3 5 0~3 8 O'CICf&l 

m-3w£&#«ii-3f***i 3G*^SM5#**Hk 

&*. 

[g*** 1 5 ] ±B****r8Kfi-*-3#**f*©»* 
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[000 1] 
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+ = 2©»3*gftfcjB*fci^j; sir, 
^©K^l^cDg&AAIE^JfflLT, 3>1>d-M;1/ 
:/3£tf-L.f;:iI^gggl 2KJ: 5ft*f4CiAi*T 

h 2 3 + = 2^SiJtc*A^it 

[0 0 0 3] 

ft $ fix V > * v 1 3S«t©ffl*« art 

left 5 ©t-, r <nm^fs.iimfs. t S4(o±mmxjEm^9i 

mmmcx^m^mm-^ttmm. (s^it4o~5og 
[0004] -* v ftmmm<Dmm.$3m<nmmzm\ 

[0 0 0 5] 5*«*S*iO*-r5BI 
■Jttf»«^^iWk»«S:«*-r s r t Khz. 

[0 0 0 6] 

[WH«r*ft-*-5fc»0>#»] #»I3&# &ttu JbEBW 
©^#£ L,T*^4-fflV\ lo: ©Tk^^JfflLT 

if^i-artfcj;!?, JiEBWtfajj&SixSrtSrJLtti 



[0 0 0 7] BP*,, *«m0»fSHK«l&agBtt, rt^ 
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ft******* £ **ft «r#tai-*S|tffl>K 

£±IE* Y = * * fcffclfrf 6'<-S>fli*tfttfcl&*» t . 

10 Sit, &$sk-mtm%&i5&i-z&'g#*&£.&-t 

»**»r*AUr, r©rtft*§8r©ftaifc*HS»r#i- 
6, rfcSrHMftii-*. 

[0 0 0 8] #«?l!<0^3&«&Jg&fi<Z>#2iJg 
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[0 0 0 9] HK, *«n0ttm£Atea£S<z>ffi<D# 
20 SUJBtt, _L!E** = **£'>#< 2fc£A±*U 

[0 0 10] *389J©«Ml;<f;*i*fls3S«M:. ±3$ 

[ooi i ] x»r, ^^nm^mnmn^mmm^ 
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[0013] «s©iroiMMteigf©i 
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[0 0 14] MJC, **W«>«6©»«^^»<k»ll«:. 
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[0016] 
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is, coiJNOxM»I«*u, #-fbRjS* s ias$ 

[00 2 3] 

i:NOx}tYb«j«tl4«*4r«»t, *l«tt«e^»*KffiT 

3*5iK«a*a>5. «3feJ4» roJW,il?USt UTI4NO 
so t5:ii^tfcofc. *«Wo*^t^x#{biSaT? 
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^MfSO-MTfc5^f-A^B7 6 k 

5 J: 5 , «S»«E«*A*— h 2 1 Srtf- UtM? 1 so 



£^076 tmazti* y 
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[0 0 3 1] ±E**y y^^4:rt*8«IB 
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[00 3 2] ^5Sm^^^{k^gfi, ±!E7k?H y y 
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ftfc!«£3 5 0~3 8 0 < CfC«iJW-t-5.Ci:^»4b<. C 
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lf?3if»«^ev h W =**#Xtt y y fSiWXft 0 40 

<75?&ft*s 5 oo'C^±Tfc-5i:#lC N ±IE*^yy^^ 
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[0 0 3 4] 

fciOKfcfi&NllfclMH-S. so 
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[0 0 3 5] (Htfc0ij 1 ) BB 3 H\ **W«X»»3K**0! 

tt» IEI*L.fc«t9lc, LT*y- 
>^8SO!*I^4S (t-*) 9Sr4t;i5. Si*, 

S^SSl lfcSHJtLfcSEA*— h 2 1 t. ffiALtiffim 

£ / <- v 5 $ * 5 * A-f 5 A tf- 

ftfflaK— h2 2$r«*.-C^* 0 ^-^^^^WTklg^A 
tK— r"2 4 tcf"i r~ nr 7" 6 A : ix ij" oi't'C^o v s " 7kW%?e 
£«9te£9*£Lfc*aH*C«ri*AJX— h 2 4 

W£ilXte<9, h 2 2d»fciSKl 

4 *«T*A"*-5**»*-&tf*»Jl«K#;* (fitt*^ 

[0 0 3 6] :rt, efeH5S7Kfflv>5r t* s t?f 5tt 

=y-{r^ (N i) , (Co) RXI 

uiPVJx (Rh) &&mtfzzb&-e%z B 

LTtt3 0 0~5 0 CCrojEH^t^^sav^-C, 
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^ 37 7 a SrKfiUT^SnT*3 9. wW-r> 

$4%TV^„ 

[0 0 3 7] *»*»53kK«7-C«)*ll!l«3feKSJStt, ft 

HC+H2 0-^H2 + CO- -® 
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(SC«f©HCI4«fl:**!«**-f) f^^tV^c MIC, 
g^l 5 v 5 ^^ h n— /W<yW^3*SKfi$ixT 

i*t»cJ:9. ^v^^<7>KAimx*^i-?>AJE 

[0038] z<D£??mi&zffiKtcMnmiK&mmw. 
5. mmm%Lt>m$i-rz>m.&x-3bz>fiK ^tu*3i 
m®?>y- iftx-&±i,tLMnmm*. ski 

1 Sriii9=¥-v = ^^ 2fc*A3*x-CflH*«K:«»$ix 
[0 0 3 91 ftl:, ^Vi/vSr^SbbT^-y = ^^^K 
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fy/l («7, rsij ttHbto-t) . ly-^ife 

U^n-> 3 yig^yfON) t5i (S2) « 
a^*»K:*f«jW&£«9«MBlbac-fr5 (S3) o 
&fCS§7<75?fig£^ = ? U 3 0 O'CW 

±^t*9*^j»f-r5 (S4) „ *mmmxiz. as:a^7 

K(DpI5S:*J»tUT^2. 0 3fcfC3l<£>)fi«/!>5 3 0 0 

mm£.-V$Z>ti^*y?t:ftti:? (S5)„ 10 
[0 04 0] 9 X'+fttefrm^tf&Qi-tz 

7$- b2 Afrh*\ =-■*■*> 2 JCiHO i^tf (S6) „ ^tl 
2A^SSSl 4^iit)te«l§7^?)iZ,*ixS„ ig&W 

Kfev^tt. *Jt» 7 a»fcaiT 

asjLfcixsas, gc/£LT< Sir, 3feSC^^fi£^»i, ^-a- 

IfCH 2 Sr^j 7 0 %, COIr^3 0%O«*T^tf J: 5 

H2, co^r/uitteztuz&cxmki- ZZtiZttZ, 

[0 0 4 1 ] ^N°-^cO^»Cj;t)dr^n^^F#ggIJco®# 

4 ic*j»*5i«s»iR*l«>»«*seTur-f*i k 

(S7) , rtf>4§£-f4**-;** 2 -^asjit-TLfc 
i«U SrfltJk-*- 5 (S8) „ * 

^*v?1rZZotmm*feto1rZ>z.k&miz\-,\>\ w. 

[0 0 4 2] jfetTt»CB±i--5'<— 

k 7 fci£ <0&-kivZ>-k KfcS. 

14, ^<-^-«K>«*«KJSi:r***«>*A*Sr*t*-r* 
<C if© a V h d -/Urt 5 1 1 iSS* i&H 40 

CT* + = * 9 2 fcgfctfi* »czMK*Sri»AT* 5 

p< y-k-tztcib, m$L#xfrb*.m 

[0 0 4 3] ±3£<£>«fc5K: v ^{t*^— ^<<0**T'f4 

4 5 (i, t)H2 tco*±*»ti-5ek*^ 50 
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ftrta*^ l 4~i 6*T?<7?i^jESSlt, SViS-g-it^ 

4 0~5 OW^^jgfij^^tg-et^^^^^^vNt 

t? t /<— S?#WIB k ft 5 te, /<- s?-r -5 A 

[0044] *&»**«Titt»'<-5?-j-*»£-»4, 

hc (£Kfc**so *s««Lfcv^*<o****uctttti 

**t«»riBttt*>ofc*J. H2-^CO(4. *R«U*<* 

*S^t»Itii:oTV^g*»<t*) (NOx) (Oi§5c{- 
tSStor mm-rix(4, ±^©i9tLT# 

<b ix 5 &ff# £■ a: > ^ (c^g £ thX i/ >5 ^/ * *#• 

[oo4 5] mmm2) m sic, ^^w^^^ 

KS§7 . h n-;W/</uy 3 <^tt^f4Hffi^J 1 

»S^ii«T?fc5^ *H^«A^— h 2 4»Cf4oi^ 

i?>$mtfx<o— si&mxxz 5 <t 5 i 6 ^ss«e 

■C*5tt«*T»^bS^fc#«t^j4Kbffl«ME3 iro 
[0 0 4 6] - roi ?4M«rfix.fc:MISMM 

wttr4HJ60iji t^-cfcs. ftici, 3i 

i g*-r yfoN) u/cm (s 1 1 , s i 2) , efeKs§ 

5*»«Wf-f5 (S 1 3) . 3feK^MS* s 3 0 O'CWi 
Kftofcib, #M&#x©—gB£gKl 6^riiDT^r-v- 
^ ^ (Dis^M^M^— h 2 4 tCiH •? iitf ( S 1 4 ) „ 

[0 0 4 7] **—*9W&to&*m^*ZfrlZ.m& 
WMXt. J&86£M#rU %tim\&£— V 2 2*=>bSSS 1 
4£i§'?5fcK!§7-'--j£(?&£;h,3. ig*S8-f(4, 

14, H2, CO, C0 2O^^J:bT% ^5 0%, ^25 
%, *?J2 5%(Ditmk /i5„ *^it^lllfi«l t»*-5 
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S^ttSMfiWi ilRlls-efcs 0 «ii:SWH2tc 

T#«« 5 J: 9 *»^»UJ S-frS. 10 
[0 0 4 8] /<— ^OiHMfcteJ; O^t-^^rtWf 

«»**oM#iST Itt 5 r t i:ft 5* (Si 

5) , z<Dm&&*c*~x*s<— i?i>mT\^tii:$m 

U #»#*0*A«rflfJi:i-5 (S16), *fc % 
Kit LT*3IKft»4»«riB» U*-^ =^ * 

[0 0 4 9] *3«fc«te*5V%TM:* (Bft**' 

1 4-1 6*t?coji5maiJt. &&m&tt&4 0-5 

y HiWWHteWfett*. ^oT, *16«1 irPJ«(c: 

[0 0 5 0] (HJfifl»J3) m 7 9 tt, *SB93<E>«& 

[0 0 5 1 ] *-f, **»«-|B^S!«ttffi*lftMrS 
117 tC^l^T, 2 0(7)^rt^^^2A, 2Btd^-^ 

817, 18, 19CgIl«A^-h2 1AM2 
Ai-^7KSg^^A^K— h 2 4 A&C/2 4 B Srffll £ T V ^ 
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fc*. S£A#- h 2 1 ASt; 2 1 Bi, **«*A*- 
h 2 4 ARtf2 4 BOilWtett, ttl^tl^ D 
^4 1, 4 2as»ttfc*LT:l3tK *jh,^*LSrSJ 9 #x. 

[ 0 0 5 2] 5 

U ^Wl3T1j:2o^^t^^^2AM2B^ 
v^£i^^^^5<DT\ ^:t1il 7 K^LfcJ: 9 

[ 0 0 5 3] £*T> ^^V*tettLT* + =;**K:« 

M^ 3 yi gM^fON) L/c& (S2 
1, S22) , 2o<7)^ u*eg;^>^;/4 l&lM 2£; 
mm*-* (S2 3) 0 r<D|&fm, ^Vv^f¥lLB#tcK 
« £ tbT v teBl* £ * 5 fc » -(Nfc 

J: 5fc»ft5«fc 5Kfc* 0 3feJt»7 
* U BfrK«<z>J&£tfs 3 0 0TO±/^^5^J»rt5 
(S2 4) 0 ak«»oa*3»3 0 OlCKifcftofcfe, 
*«*^0— SSSr^^r;^^ 2 ACDSJAtf- h 2 4AC 
^i^tf (S2 5) Q *c^z=.*2 2 ArtSPOK^WcK 

A^&lBl 8&tfl 4 4rii9BS:R*7^a6Diit> 0 & 

yw^u^3*^LT^^i^>'^K« < ff4^a6 0ji^ 

^r-^^^^ 2 BtCP^*^tL^ 0 
[0 0 5 4] v^CO^^tC X r> 2 AP^SiJO 

&&mnm^<nmm&i&T\^xirz~kiztj:ztf (S2 

6) s Z<Dm&te*r*-X? 2 AO^'-^^T U^lt 

^fi^r^n^^ 2B(^«A^nSJ: 5lcfc5 0 ^^^^ 
^ 2B^^rtL*T^*bfc^^M^p^^nrv>s 

4 0«»*«<o»ftd««T-rsri*c<t5As, -(Dm& 
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- . *ste*c^-X? 2 BC^-^^TLfctflKt, 2o© 

[0055] (gnm4) mill*, *&w<o®.(nm® 

2i:fflx55R«» mm^m izwrnzttx^zmit* 
mrftftte. &mf&m (*mmit^m icj;»)2 6otei 

9tC350~38 0 < C<7>®HT-#mtol-COtf>!iJ£&#] 
SfJT-^^o ft*5, COWl'J££#li:L&tttU*\ J: OK 

or, ±iE*3if ^b^i&a 5 2 6 o~3 8 ot, 

Kli3 5 0~3 80'Ct^5J;9 lcSD^)-r 5 wtdU 
v\ *»*»5**»fls#a-^W5feSfR*tt, &£>® 20 

HC + O 2-»H 2+CO+C02-® 
HC + 02— »H2+HC +CO + CO 2 ■■■© 
(^©HCttlBfbk***:*-*-) T-^^^So 
[0056] ^©±9 fe«j££rffl£fc«&&ftft*!! ! a£S 

tfj&tf*^ H*9T-38£U w©*B*5HK«W\ S8S 1 1 

[0 0 5 7] R3tSftfc*M^«**MS-*-5*«fc 

#3 5 otyiKftoTv^^i'^T-efejCKJS (it® 
*SS)^*&-ii»e>i|#^iartJc:*3RS-fb#S<ojaSdS3 5 0 

^^2**R«$ft-CV^5»« • Bfc«»7 0*3)D«l-r5r 40 
t*«-C#<5. ±l3**Iftf t«»3 5 OtKlfc^ot 

fc\ *+yr^ turn SM?rS 

?j*fijT-fo-5 0 so 
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[0 0 5 8] NOxMttlAPHS^tttCi; 

(4, NO x attest AP i&K 5€r«Eai-5#fC 
^2 5 OlC^Troti-g-lcIl, NOxifW 
©BB*»befcft«« (BkKRJiSa*) co?fig*:2 6 0~3 
8 01:, <t >9*f* L< »±3 5 0~3 8 0 < C»C$iJ^-t--5r 

Sr7-r-hV<y^«Wi-Srt*s-C*5. — NOx 
^bttj«AP?aS^5 0 O'CUU: Ji N NOx* 

5 0-50 CCJcfWW-f-SwtdSiv^ 

[0 0 5 9] • 3feSC3§7 OK, HCRJf** 

Glft9HIEft§t*?ft) iRh^fil (*Xt<fc?ft) * 

'PlctfrfnRitfSKii-f Si, v^fc>^5fiSi§^g^is v - 
^Sr?-«)^^iL.T^</i'^5 l Sr^i?^^, SfcStEJS*— 

[0 0 6 0] ±m<OXoi^ &Hk*.%'<—y«D$.$.Xte 

m&mmm&i<D;<-i?n^-simxh'otzi)^ *m<DZ. ? 

<£>— <fc-fbK<fc53 W-** MbSrJISi,-? #-5, 1) - 

v#«fe«ijHi:*orv^5ai*BMb» (nox) 

tc, 4#fw, «*a#T?ttHJfr*)ofc2 5 OWTWfi 

a»»»«*#-c*t^NOx3tjcab**«ar*t?#, ion 

[oo6i] ±5* ufc«-**0« i ~ 4 o^aro# 
^<D&m#**?7kmv y^tfT-com^cm^x&tftftn 

[0 0 6 2] WJb, *«M«r*T©#iiSEl6«^J;9» 
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^^yicfct^T, NO xKiSttiSEis^feixTV^^, & 
MKJ&liT, **Xt/— lMkK*y y?-©ak«^*:N 

0 x *&m&im±mz& <o tizzy < NOx^igTc 
tasNOx ®.mf&m<nMm&f&w<s.iz. t ©at 5:i 

#*TfiEifc3. 4r 3 5 1 41 ^Ti > 

iS><D<&%f 4&xm*.9 5<WK#fc«9 titttitt. *R 

a. mi i te^-f «s»3iK*to3a*i«-cf4. -o-^ 

-i?ffl«»a»AjK- hSr«S*!HR«i»A#- h 2 1 b»m 
[0 0 6 3] 

shews--"*'** ^ j*» k »»» * * r i *s * v ^ tf 

riH:J;!9> 8bs*Al^NOx U *S*-**M. 

im 1 ] fif5l5<75iS!|S|-^«lH]HX^Bro-0iJ^^i-®fffilIIT- 

&5o 

[112] *ftw<Dmnmn&mmm.<o-m*7ski-&iwm 
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[HI 3 ] 4:»nro«S»jK«l«!9SBiO-||«M«:^i-Br 
[12 4] @ 3 l^«!SlSfeigf ©SJW^r^t 7 

[07] *&w<Dmwm&f&mmm<o%.izm<o&mm& 
[in 8 ] (c^-r^^^a^M^sij 

7 &— -rY— Ke#>-£> 0 ~ 
[[2 9] 69 7 »c*"rj(8»«,«t«!.3S3£««>tero*l8S:*-*- 

[mi o] ^nottVHKftA^coxjiwi^-rwf 

ffiEir*3b5o 

[mil] *5IWOfife«>«Si|s|-^SC*a3®3olBW-||Jfi0iJSr 
*-T»rffil2lT-*)So 

1 

2 ^ -t ^ x ;? 

2A dr^r = ^.^2A 

2 B ^r-Y — X;? 2 B 

4 &%<g 

5 *«* 

6 yn? 
7 

8 

9 (fc — 

1 1 ~ 2 0 

2 i b 

2 2 ^mi^^m*- h 

2 3 *3SsfC*A#- h 

2 4 Tkl&^Astf— h 

25 Tkmv •y^-^^mm^—b 

3 l #ft^f^«Kbffl*MK 

3 2 NOxi^W 

41 9 o ^.m^y<^y 

4 2 ? nxeg^/'Vl'T' 

5 1 3^</W^ 

6 1 -1* ^si/zdr ? 

7 0 PJ*# • &«3§ 
7 1 
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